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KONTOROVICH, I.:E.
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Nature of the hardness of stable and metastable structure
! ) in the Iron-nitrogen 8ys! CIP R o 1o, Kontoroviclisng

Yaovaloxi, Zhur. Teknt, Fiz, 20, B3-00 —Samples v
cont. Fe wees nitrided at 840-800° and the Vickers ardness
was detd. at the sirface and at 0.02 mm. intervals from the
f.v.nrf.wc by sueerssive removal of nitrided layers between
i hanlness detns.  Specimens quenched after nitriding had a
: . I surface hardness of 224-340 and a max. hardness, ranging
: / up to 700 for specimens nitrided at 7002, at a distunce .06+
f

i

(.18 v, fram the surface.  Specimena nifrided at 670°
~ and cooled slowly had a surface hardness of 330 deercasing
uniformly to 130 at a depth of 0.22 mm. Microscopic
examn. of the nitrided specimens. indicated that the solid
solu. of N in y-Fe (nitrided austenite) upou slow cooling !
underwent cutectold decompn, with formation of a mixt, of . :
i the e and ' phases haviog a huphmsa of 150, Nitrided . H
; Tanstenite contg. aver 295 N did uot transform when X :
f " quenched; when the N conen. was below 29 a partensitic '
¢ structure was formed; when N was very low a ferrite-
! sitride mixt. similar to troostite and sorbite was formed. .
i Mitrided "austenite had a hardness of 220--260, nitrided
; martensite 560-700, Territe-nitride mixt, 350-500, nitrided
H . furrite, 130160, nitrided phascs having a colwminar strucs
§ Lure¥58-087, and the mist, of nitrides on the surfuce 991
; Ho. ) I W. Rathmaun
i
¥
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Bffect of electric heating on phase transformations of carbon apd
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137-58-5-10535

Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 5, p 236 (USSR)

AUTHOR: Kontorovich, I, Ye.
r_._____—,—.'—_'—-—-"'—‘t—\

TITLE: On the Stability of Austenite and the Hardenability of Steel (Ob
ustoychivosti austenita i prokalivayemosti stali)

PERIODICAL: Sb. tr. Mosk. vech. metallurg. in-ta, 1957, Nr 2, pp 156-
162

ABSTRACT: An investigation is made of steel containing 0.14% C, 0.76-
0.79% Cr, 2.75-2.80% Ni, and the same steel with 0.10% Be ad-

dition. Magnetometric analysis is employed to plot curves of
isothermic decomposition of austenite, and the ha rdenability of
the steel is determined by the end quench test. The major cri-
terion formerly employed to judge the hardenability of steel -
incubation time in the temperature interval of minimal austen-
ite stability - is invalid in the case of Be alloy steel. When Be
is added to the steel, the length of the incubation period does
not undergo any significant change, while the hardenability of
the steel increases markedly(a critical section 2.5 times as
large will harden throughout).{The increase in ha rdenability is

Card 1/2 accompanied not by a rise but'by some diminution in grain size
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On the Stability of Austenite and the Hardenability of Steel

. from 5 or 6 point to 6 or 7 point, and not by a decline in the temperature of

Ay transformations, but by an increase therein by 10°9C for Ay, and by 159
for Ar3. In the presence of small amounts of Be there is a significant de-

cline in the rate of austenite transformation. This is related to the effect of
Be on hardenability. The effect of Be on the rate of transformation may be
related to a diminution in the number of centers of crystallization coming into
being per unit time and to the rate of crystal growth. The change in the para-
meters of crystallization on addition of Be to steel is relaied io the fact that
Be concentrates primarily in the boundary layers and has litile effect, on
change in the chemical composition of the grain of the solid solution. The
change in the nucleation rate in the boundary layers of austenite grains
Creates compressive stresses within the grain, and these make it difficuli
for austenite to transform to martensite or to a mixture of ferrite and cemen-
tite. The extent of this pressure depends upon the thickness of the boundary
layer, and this is related to the amount of additive stabilizing the grain
boundary.

1. Steel--Hardening 2. Austenite--Stability L. M.

Card 2/2
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137-58-6-13376

Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 319 (USSR)

AUTHORS: WDalyayeva, L. L

TITLE: On the Changes in Properties of Nitrided Iron After Tempefing
(Ob izmenenii svoystv azotirovannogo zheleza posle zakalki)

PERIODICAL: Sb. tr. Mosk. vech. metallurg. in-t, 1957, Nr 2, pp 163-175

ABSTRACT: The hardness of nitrided Armco iron was investigated after
the latter has been subjected to tempering at temperatures of
600-750°C for periods ranging from 15 to 60 minutes. It is
established that the hardness of a nitrided layer after tempering
is attributable not only to the concentration of N achieved in
different zones in the course of the nitriding processes, but
that it is also related to variations in the N content which occur
during repeated heating processes, the duration of which is of
great impartance. At relatively low temperatures of heating
(600°), maximum hardness of a layer containing & +
phases is obtained only after a considerable exposure. At
increasing temperatures and greater rates of diffusion of N
into the iron, shorter exposures are required to achieve maxi-

Card 1/2 mum hardness; variations in the duration of exposure affect
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‘On the Changes in Properties of Nitrided Iron After Tempering

also the hardness of zones with columnar crystals as well as austenite-
martensite zones. Every value of tempering temperature has a corres-
ponding optimal exposure time, By means of a proper selection of optimal
heating temperatures and holding periods it should be possible to attain a
high degree of hardness directly on the external surface of a nitrided layer.

A. M.

1. Iron alloys--Hardening 2. Iron alloys--Heat ireatment 3. Iron alloys--Phace
studies 4. Nitrogen--Metallurgical effects
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Translation from: Referativnyy zhurnal, Metailurgiya, 1958, Nr 4, p 303 (USSR)

"AUTHORS: Kontorovich, I. Ye., Semenchenkov, A.T.

TITLE: The Structure of Alloys of the Titanium-aluminum System
(Stroyeniye splavov sistemy titan-alyuminiy)

PERIODICAL: Sb. tr. Mosk. vech. metallurg. in-t, 1957, Nr 2, pp 176-186

ABSTRACT: The structure and certain properties of Ti-Al alloys of up to
67 atomic % of Al were studied. The alloys were made of sponge
Ti 99.80% pure and sheet Al 99.99% pure, the residue being
0.0035% Fe, 0.0025% Si and 0.0050% Cu. Smelting was in an
arc furnace with water-cooled Cu bottom plate and a W electrode
at 250-300 mm Hg Ar atmosphere. During smelting the alloys
were shielded from saturation by gases {O, and N;) having a
powerful effect upon their properties. Ti alloys with 8, 15, 30,
44, 57, and 67 atomic % Al were made. The specimens were
annealed in quartz ampoules exhausted at 13000C for 1 hour, at
960° for 50 hours, and at 850° for 200 hours with subsequent
quenching in water. Microscopic analysis was employed: hard-
ness and microhardness were also studied. The work confirmed

Card 1/2 the existence of phase regions in the Ti-Al diagram and revealed
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137-58-4-8439
The Structure of Alloys of the Titanium-alumu..m System

the structure of the alloys with up to 67 atomic % Al. It was shown that spec-
imens hardened from the (% region undergo diffusionless transformation of the
phase into spicular ¢x' phase by a /2 —ix reaction. When alloys containing

>15 atomic % Al are quenched, a solid & solution is found in the X+{5region.
Al very effecﬁvely increases the hardness of Ti, which rises from 200 units
for pure Ti to 507 for an alloy containing 44 atomic % Al {ir+)*). When the Al
contents are still higher (up to 67 atomic %), harduness drops to 415. Alloys
containing high amounts of Al (57 and 67 atomic %) (J‘ and 5‘+TiA13 regions)
are excessively brittle. .

E.K.
1, Aluminum-titanium alloys--Microstructure 2. Aluminum-titanium alloys
--Properties N
Card 2/2
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_AUTHORS:”Egntorovich, I. Ygl)and Voshedchenko, B. M. 126-2-19/3%5

TITLE: Influence of overheating on the properties of heat
treated structural steels., (Vliyaniye peregreva na
svoystga termicheski obrabotannykh konstruktsionnykh .
staley).

PERTODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol.5, No.2,
pp. 340-348 (USSR)

ABSTRACT: There is no generally accepted opinion on the influence
of the initial austenite grain on the microstructure,
fracture and the mechanical properties of the steel
after repeated recrystallization., The authors carried
out experiments with the aim of establishing the influence
of the character of the micro-structure and the
appearance of the fracture on the mechanical properties
of certain structural steels after preliminary over-
heating and subsequent recrystallization within a wide -
range of temperatures, The experiments were carried out
with specimens made of three grades of steel with
chromium contents between 1.49 and 0,.7%% and Ni contents
of %.67 to 1.48%, the chemical compositions of which are
given in Table 1 p.340. Plates of 100 X 60 x 12 mm
were heated at 900, 1000, 1100, 1200 and 1300°C for

Card 1/4 75 minutes and then cooled in air. PFollowing that, the
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126-2-19/35
Influence of overheating on the properties of heat treated structural

steels, o
of steel 12X2H4A (tempergd at 650°C, cooled in the
furnace and tested at 20 C)., The graphs, Fig.2, show
the influence of the temperatures of double recrystalliza-
tion on the impagt strength of structural steels
(tempered at 650°C, cooled in the furnace), The graph,
Fig.4, shows the change of impact strength of two of the
teste& steels as a function of the temperature ofo :
preliminary overheatigg (final hardening from 850°C in
oil, tempering at 650°C followed by cooling in the
furnace, testing at 20°C), Figs, 3, 5, 6 and 7 represent
microstructures after various treatment programmes,
Comparison of the mechanical properties showﬂthat these
either do not change at all or increase slightly with
increasing temperature of preliminary heating and final
.hardening, In the case of impact test of structural steel
specimens at temperatures corresponding to the semi-brittle
state, intergrain formations also have an influence, in
addition to the influence of the structure of the
austenite grain, Depending on the subsequent cooling
gspeed of the steel two types of structure may form, namely,

Card 3/4 & martensite-troostite structure with a definite
orientation relative to the crystallographic planes of
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ABSTRACT:
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Kontorovich, I.Ye,, Voshedcheuko, B.N. 32-11=37/60
Determination of the Oritical Interval of Brittleneas in the Bx-
tension of Samples With a Smooth Surface (Opredeleniye kriticheskogo
intervala khrupkosti pri rastyashenii gladkikh cbrastasov)

Zavodskaya Laboratoriya, 1957, Vol. 23, Nr 11, pp. 1362-1365 (UssR)

It is said in the introduction that thig field has not yet been
sufficiently investigated, above all because the brittle destruction .
of the smooth samples is difficult to attain even at - 196° O, and also
because of the lack of suitable methods of detormination. In this work
a method for the determination of the critiocal temperature of dbrittle-
ness in the case of extension up to freoture of the annesled amooth
samples of oomstructicnal steels is desoribed. As samples the steels
12X22hA and 23X2B Ai%fonof rods 11 11 75 ma were used. Thay were
£irst hardened at 1200° in oil and were then annesled at 650° (within
60 min.) with following ocooling in the fumaoe (30-50° per hour). Here-
from the "shortened Gegarin samples” were made. (It may be semn from
the drawing that the bolts have a length of 58 mm, are provided with a
thread, snd the threadless part has a length of 30 m). Tests were
oarried ocut on a traction engine "P5" at a maximal stress of 5000 kg,
and extension was sutomstioally recorded. Extension in the case of
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32-11-37/60
Determination of the Oritical Interval of Brittleness in the Extension of Samples
With a 9mooth Surface

ocoling domn to 196° the application of a thermo-

stat system oonsist ch was mounted on the traction
for oooling with 1iquid nitrogen or, because of

temperatures of liquid ni

diluted with gasoline. Th

on to the two ends of the shaft, was oomnect

engine. A thermocouple was elastically connected with the sample. In

the course of a series of tests carried ocut up to the point of breaking

the diagrams of the extension of the samples were oonstructed. In-

vestigations are desoribed which were carried cut with a view of

avoiding certain kinds of fracture caused by tearing. There are 4 fig-

ures.

Librery of Congress’
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SOV/137-58-9-19964
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, p 268 (USSR)
AUTHORS: Kontorovich, 1.Ye., Voshedchenko, B.M.

TITLE: Efzect of Isothermal Quenching Upon the Temper Brittleness of
12Kh2N4A Steel (Vliyaniye izotermicheskoy zakalki na otpusk-
nuyu khrupkost' stali 12ZKh2N4A)

PERIODICAL: V sb.: Metallovedeniye i term. obrabotka. Moscow, Metal-
lurgizdat, 1958, pp 104-111

ABSTRACT: An investigation is made of the influence of heating temper-
ature in isothermal quenching and tempering, and of the effects
of methods of cooling upon the temper brittleness of Nr 12ZKh2N4A
steel. Specimens were quenched from temperatures of 800, 900,
1100, and 1250°C in a potassium nitrate bath at 380-400°, being
held for 15 minutes, and were tempered at 350, 450, 550, and
6500 with cooling in water and in the furnace. In quenching from
800° and tempering at 450° the critical temperature of brittle-
ness is minimal. An increase to 12500 in the temperature to
which the metal is heated for hardening increases the critical
temperature for brittleness from -30 to + 140°. An increase in

Card 1/2 the tempering temperature from 450 to 650° with water cooling
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SOV/137-58-9-19964
Effect of Isothermal Quenching Upon the Temper Brittleness {cont.;
reduces the critical temperaturc fox brittleness in the entire interval of

temperatures for hardening and increases the value of a,.
F.U.

1. Steel--~Mechanical properties 2. Steel-~-Temperature factors 3. Stegl-~Test methods

Card 2/2
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S0V /126-6~5-8/4%
AUTHORS: Kontorovich, I.Ye, and Mermel'shteyn, Yu.M.

TITIE: Influence of Grain Sizes on the Diffusion of Carbon in

Iron (Vliyaniye velichiny zerna na diffuziyu ugleroda v
zheleze)

PERIODICAL: Fizika Metallov 1 Metellovederiye, 1958, Vol 6,
Nr 5, pp 812 ~ 818 (USSR)

ABSTRACT: A distinction is made between diffusion through grain
boundaries and grain bodies, the former being faster in
come cases than the latter. Thus, in such cases,
diffusion of an element through a polycrystalline metal
aggregate is faster than through a monocrystal of the
same metal, this being mainly due to the distorticn cf
the lattice in the boundary layers of polycrystalline
metals (Refs 1, 2, 4). However, this does not apply %o

diffusion of various elements through brass (Refs 3, 5).

By applying radioactive silver %o brass (Ref 6), it was
found that the depth of penetration of silver through
the grain boundaries was greater than through the grain
bodies, the activation energy of diffusion through the
grain boundaries being estimated to be half that
Cardl/6 occurring through the grain body. Ni, Pd and brass

»CIA-RDP86-00513R000824420005-6
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Influence of Grain Sizes on the Diffusion of Cerbon in Iron

diffuse into commercially pure iron preferentially
through grain boundaries, but small quantities of
Ti, V, Fo,Mo and B retard the diffusion of nickel along
the grain boundaries (Refs 7,8). The diffusion of
silver through low palladium Fe-Pd alloys is inter-
crystalline %Ref 7). Self-diffusion of lead is independent
of grain size (Ref 9) but the diffusion mte of radio-
active isotopes of lead through fine-grained lead is
considerably greater than through coarse-grained. All
these data refer to systems forming substartiazl solid
solutions. For interstitial solid solutions, the
diffusion conditions and the encrgetic state are different.
Thus, it was found (Ref 11) tkat the depth of diffusion
of nitrogen into fine-grained iron is less than into
coarse-grained so that the grein boundaries retvard &iff-
usion. The influence of grain size on diffusion of carbon
in iron was studied by carburisation. The change in
diffusion rate in relation to the austenitic grain size,
in which diffusion proceeds during carourisation, was
established. The change in austenitic grein size under
Card2/6 definite heating conditions can be found from the change

T

e
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80V/126-6-5-8/43

in the original ferritic grain size, as there is a
fundamental relationship between the +wo. Cylindricsl
specimens of Armco iron, 15 mm long and 14 mm dia were
compressed by 3, 5, 7, 9, 12, 15, 20, 30, 40, 50 and 5%

in order to get various grain sizes., After defgrmation,

one part of the specimens were annealed at 680 C for five
hours, after which the recrystaliised as well as the
unannealed specimens were weighed and carburised in solid
media. In order to establish ths effect of temperature on
the grain size, one Part of the deforned Specimens vwere put
into an iron tube which was seaied at both ends and placed
into the carturisation pot. Thus, these specimens, whilst
being heated under the same conditions of temperature, were
isolated from the csrburising wixture. Carburisation was
carried out at 950 “C for various periods of time, after
which the specimens were furnace-cooled to room temperature.
They were then cleaned and re-weighed and the gain in weight
per unit area was worked out. The depth of case and the
grain size in various portions cof the specimens were
determined metallographically. The austenitic grain size
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was cbtained from the cementite network in the hyper-
eutectold case of the carburised specimens, using
Saltykov's method, in which the grain surface aresa per
unit volume is calculated. Results of weight increase
of the specimens in relation to different condltions of
carburisation are shown in Figure 1. The quantity of

carbon absorbed per 1 cm2 of surface area of the specimen
increases with decrease of surface area of the grains
per unit volume (J 8) which is equivalent to a
coarsening of the Structure. There is a linear relation-
ship betwesen the quantity of carbon absorbed and > S .
This also holds true for prolonged heating conditidng,
but the absolute quantity increases and the difference in
gain in weight for the coarse and fine grain states is
even greater. Specimens which underweat recrystallisation
prior to carburisation gained in weight as the structure
became coarser and the § S decreased, but the quantity
of carbon absorbed was less than for un-recrystallised
specimens. Also the difference in welght gain of specimens
of different grain size was less than for specimens
Card4/6 carburised immediately after deformation. This indicates
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Influence of Grain Size on the Diffusion of Carbon in Iron

that carbon absorption depends on grain size as well as
on the energetic state of the grains. For specimens
which did not undergo recrystellisation prior %o carbur-
isation, the depth of carbon diffusion increased with
increase in grain size (see Figure 2). The carbon ebsorbed
during carburisation is concentrated preferentially in the
layer nearest to the surface (Figure 3). For specimens
carburised after preliminary carburisation the @pth of the
diffusion layer also increases with increasing grain size
(see Figure 4) but the depth of carbon diffusion during
carburisation in recrystallissd specimens is congiderecly
less than in deformed specimens. Increase of soaking time
causes an increase in the aversze case depth (see Figure 53).
This is duve teo growth of susteritic grains which rediuces
the quantity of grain-boundary material and hence enables
carbon to diffuse more deeply. As the grain size decreases
80 the amount and size of separated cementite increasges.
Hence a refinement of structure causes carbon to concen-
trate in the surface zones and opposes its diffusion in
Card5/6 depth. As the grain size increases the cementite separated

SR E
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Influence of Grain Size on the Diffusion of Carbon in Iron
in the hyper-eutectoid layer becomes thinner and distributes
itself preferentially along the pearlite grain poundaries.
As the number of 35 per unit volume increases bthe
quantity of cementite increases, the quantity of pearlite
decreases and islands of ferrite form. Such anomalies 1in
micro-structure are shown in Figures O, 7 and 8.
There are 9 figures and 11 references, 4 of which are
Soviet, 3 German and 4 Boglish. "

ASSOCIATION: Moskovskiy vechernly metallurgicheskiy institut
(Moscow Evening Metallurgical Tnstitute)

SUBMITTED: March 5, 1957 (inii;ially)
May 28, 1957 (after revision)
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Befect of heat traatment on the mechanical properties of
structural steels at low temperatures. Isv.vys.uchab.save;
chern.net. 2 no.7:79-86 J1 '59. (MIRA 13:2)

1. Moskovskly vechernly metallurgicheskly institut. Rekomen=
dovano kafedroy metallovedeniya i teraicheskoy ohrabotid
Moskovakogo vechernsago mevallurgicheskogo instituta.

(Steel, Structural--Heat treatment)
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S/149/60,/000/006/015/018 i
181285 A006/A001
AUTHORS:: Kogtorgvich, T Ye Semenchenkov, A. T, ‘
TITLE; The Effect of Alloying Elements on Properties of Titanium-Aluminum
Alloys

PERIODICAL: Izvestiya.vysshikh_uchebnykh zavedeniy, Tsvetnaya metallurgiya, 1960,
val. -3’) No. 6, pp. 144-148

TEXT: The authors studied the effect of various alloying elements (V, Cr,
Mn, Fe, Co, Ni, Cu, W, Mo, Nb and Zr) on alloys of titanium with 2 and U4 atomic %
aluminum, For comparison alloys without Al were also investigated. The alloys
were prepared from magnesium-thermic titanium (99.%%) containing in %: 0.1 Fe,
0.06 Mg, 0.06 si, 0.04 C, 0,04 N,, 0.02 Hy, 0.1 0, and <0.03 Ni, Electrolytical
metals of 99.7% purity were used as admixtures. The alloys were melted in a her-
metic arc “urnace with non-consumable ‘cungstgn electrode and a water-cooled copper
bottom. The alloys were homogenized at 1000 C for 50 hrs. To prevent oxidation,
during annealing they were soldered into evacuated double quartz ampoules, Powder-
like T1 was placed in the external ampoule to absorb oxygen penetrating from the
atmosphere, After annealing, the alloys were forged into rods from which specimens
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5/149/60/000/006/015/018
AQ06/A001

The Effect of Alloying Elements on Properties of Titanium-Aluminum Alloys

of 4 mm in diameter and 60 - 70 mm length were made and subjected to microstructural
analysis, and measurement of electric resistivity and hardness. It appeared that
the alloying elements had different effects on the properties of the alloys in-
vestigated, Hardness and electric resistivity were most increased by Co, Fe and
Ni; the effect of Mn was less, that of V, Cr, W and Mo still lesser and a min o
effect was produced by 7r and Nb., The main cause of this is the atomic diamenit.
The greater 1s the difference between the size of atoms of the solvent and Lhat

of the dissolved element, the greater an effect may be expected. The type of

the crystalline lattice is another factor affecting the properties of Ti-Al alloys.
There are 6 figures and 1 table.

ASSHCIATION: Moskovskly vechernly metallurgicheskiy institut (Moscow Night School
of the Metallurgical Institute) Kafedra metallovedeniya 1 termiche-
skoy obrabotkl splavov (Department of Metal Sclence and Heat Treat-

ment of Alloys)

SUBMITTED: October 3, 1959
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AUTHORS:  Kontorovich, I.Ye. and YemeP'3ifEd3’ L.q.

TITLE: Transformations” and Properties of-Iroﬁgnitroggﬁﬂphases

After Isothermal Holding ‘

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 2,
PP 216 - 223 (USSR)

ABSTRACT: Comparatively little work has been published (Refs 3-6)
on the structure of iron-nitrogen alloys after rapid
cooling. The author's previous work (Refs 4,5) enabled
tempering structures.obtained with various nitrogen
contents to be determined. In the present work the
authors describe the study of the kinetics of phase
transformations in such alloys by analysis of structures
obtained after isothermal holding and hardening.
Specimens were of armco iron, nitrided for 6 hours at
670 °C and cooled rapidly to 200-600 °C. After

attaining the selected temperature, specimens were held

in the bath for various times and qQuenched in water.

Figures 1 and 2 show microstructures of nitrided layers

after 53 and 30 min, respectively, holding time at 600 0C;
Cardl/4 the micro-hardness (determined with a type PMT-3 machiﬁjb,r
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Transformations and Properties of Iron-nitrogen Phases After
Isothermal Holding

Card2/4

of each layer is marked. Figures 3 and h show micro-
structures after 8 min holding time at 550 and 500 °c,
respectively. Figure 5 shows macrohardness (Vickers) as
a function of depth for various holding temperatures:
each has a maximum. Maximum hardness after a short
holding time and that of the products after complete
decomposition (3 hours' holding time) is shown

(Curves 1, 2, respectively) as functions of holding
temperature in Figure 6; the depth of the maximum-
hardness zone is shown as a function of isothermal
holding temperature in Figure 8. A schematic repres-
entation of austenite stability at different temperatures
is given in Figure 7. The authors conclude that the
surface film of the layer obtained after nitriding at
670 °C consists of a mixture of € and y' phases

and changes little on lowering holding temperature or on
rapid quenching in water; the layer is probably formed
during holding in the nitriding process. Decomposition

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000824420005-6"
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Transformations and Properties of Iron—ni%%%éégsggases After
Isothermal Holding

followed by hardening. a -martensite-type transformation
occurs, giving very hard products. The products of
austenite decomposition in iron-nitrogen alloys at sub-
critical temperatures are similar to those of iron-carbon
except for the apparent absence of needle-like troostite.

There are 7 figures and 6 references, 3 of which are Soviet,
1 English and 2 German.

ASSOCIATION: Moskovskiy vecherniy metallurgicheskiy institut
. (Moscow Evening Metallurgical Institute)

SUBMITTED: January 8, 1959, initially; /
September 24, 1959, after revision.
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AUTHORS: Bokshteyn, S5.2., Doctor of Technical Sciences,Professor;
Gubareva, M.A., Engineer; gontoroviqh 1.Ye., Doctor

of Technical Sciences; and Mﬁ?BET“ﬁTE%T”Gand&date of
Technical Sciences
TITLE: peculiarities of the piffusion of Carbon in Iron

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metalloV,
1961, No. 1, PP. 10-1% (+ 1 plate)

TEXT: Work by two of the authors (Refs 1-4) and by others
(e.g. Refs 2, 3) has shown that diffusion 1is often non-uniform. _
Tnis effect could be associated with difference in the activation

energy of diffusion (Refs 8-10). In this present work the authors
studied diffusion of carbon in technical purity iron (9.03% C) and

iron alloys with 0.03% C and 0.14%, 0.64 or 2,93 Si, Some alloys —
also contained a third components .56 or 304 Ni, 0.36 or 1.61% Al,
0.88, 3.77 or 14,13% Cr, 0.21 o¥ 34 Mo, 1.19 or 4.97% W, 0.1 oF

2.29% Ti. This enabled the influence of carbide-forming and nom=
forming elements to be compared. Pr&smatic specimens 20 mm high

and with a 10 mm base were used. 1% uas deposited on the surface

Card 1/5
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peculiarities of the piffusion of Carbon in Iron
or from special specimens containing t

wdies 1
isotope. The first technique was used for stud ptained on

-radiographs were O
second in the sl states. N0 iaprigtspbeing oxamined micro-

tac
type WKW (NTKFI) plates, cont r e ent. The aiffusion
photoetrically vith § TEGS M8 e &n}zih:é LS Bokshteyn et al (Ref.11).

: jed oub. Autoradiographs and
Microstructural analysis was also carr e na ap
microstructures.for iron at g50 °C are shown in Fig A euk

radiographs at
égtotop agd %ottom, respectively are shownh ¢
,. hows plots of darkening against dept 9
in the grains {top curve) and along bouggirieamh Lo omce o
of the two diagrams), for ferrite (590 9C). o e b fluence
concentration of the differ%nt alloying elemen s 0 T

diffusion (mm) in iron at 950 OC 1s shown in Fig.b.
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| | hand graph) alloying elements. The left and right ends of the plots
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The work shows that carbon diffusion in both alpha- an -
occurs unevenly, the grain boundaries and adJacgnt alpgaggzgidiron
solution regions becoming enriched with carbon. The diffusion !
coefficient for grain boundaries is 3-% orders higher than for
inside grains. Alloying modifies both rate of diffusion and
dlsfrlbution of carbon within the grain; depending on the effect
girgzg gisgggg ogithedgamm% region. Alloying reduces the
- ra on aro e
the ferring prnaud p between the boundary and the body of

There are 7 figures and 11 references: 7 Soviet and &4 non-Soviet. \//
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KONTOROVI of., doktor tekhn,nauk; VUL'F, D.A., inzh,;
 SEKEY, A.G., inzh,

Direct electric heating of wire for patenting. Stal' 22 no.2:
179-180 F '62, (MIRA 15:2)
(Wire—Heat treatment)
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; A006/A101 . I
_AUTHORS:  Kontorovich ., Mermel'shteyn, Yu. A. B
. TPITLE: The effect of the grain size upon carbon diffusion in steel . ;

PERIODICAL: Referativnyy zhurnal , Mef.allurgiya, no. 2, 1963, 3, abstract 2I11
("Sb. tr. Mosk. vech. metallurg. in-ta", 1962, no. 4, 48 - 52)

i TEXT: The authors studied the behavior of C in 12XH3A (12KhN3A) steel )
' containing in %¥: C 0.15, Mn 0.5, Cr 0.75, Ni 3.0. Specimens, 11 mm in diameter, '
were subjected to cold plastic deformation with 3- 65% reduction and carburizing

at 925°C during 8 and 16 hours. The amount of C absorbed is calculated from the

increase in weight; the grailn size 1s determined by the secant method. The dif- !
' fusion depth of C is determined by metallographical analysis. It was found that !
" at a coarsening of the grains fromZ8 = 41.5 to 28 mme/mm3, the welght increased
from 3.55 to 6.2 mg/cmz. The amount of C absorbed depends much more upon the
grain size -than upon the duration of holding. It was established that the re-
fining of austenite grains causes a decrease of both the surface diffusion and
the depth of the layer with C absorbed. The C absorbed is mainly concentrated

Card 1/2 S - %
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A006/A101
AUTHORS : Kontorovich, I. Ye., Vul'f, D. A., Sekey, A. G. SR
3 —_—
rjl‘ITLE On non-oxidizing heat treatment of a 1X18H9T (1Kh18NIT) steel

P strip using electric preheating :
IODICAL: Referativnyy zhurnadl, Metallurgiya, no. 2, 1963, 121, abstract 21693
: ("Sb. tr. Mosk. vech. metallurg. in-ta", 1962, no. 4, 65 - 73) o
! TEXT: The authors established techniques for the non-oxidizing Heat treat- :
. ment of a 1Kh18N9T)steel strip (excluding etching). It is recommended to pre-
. heat the strip for 'quenching (to 1,150 - 1,170°C) during 5 - 10 minutes in a !
- muffle inductor with a transverse magnetic field in shielding atmosphere (argon) !
and to conduct subsequent quenching in a non-oxidizing atmosphere. Non-oxidizingg
heat treatment yields on the surface a very thin and dense passivating film, ex- |
cludes metal loss during the formation of scale and etching. The use of non- .i
oxidizing heat treatment with high-speed electric heating makes it possible to i
produce highly efficient automated continuous cold-rolling-heat treatment-lines. |

i The economical profit of non-oxidizing heat treatment of the strip is confirmed .
{- by approximate technical and economical ipdices. A. Bab ' Lo
- ’ 1Abstracter's note: Complete translation . ayeva .
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ACCESSION NR: AT4040787  §/2685/63/000/002/0031/0040

AUTHOR: Kontorovich, L Ye.; Vinogradskaya, Ye. L.

“TITLE: Oxidation resistance of low and high alloy steels at high temperatures

‘SOURCE: AN LatSSR, Institut avtomatiki i mekhaniki, Prevrashcheniya v splavakh i
zvzaimodeyatviye faz, no, 2, 1963, 31-40

?TOPIC TAGS: steel, steel oxidation; low alloy steel, high alloy steel, oxidation'resistant .;
:steel, steel A, steel U8, steel 38KhA, steel 40KhNMA, steel EZh-2, steel B, steel V, steel :
‘G, steel D, steel calorizing, steel composition, high temperature steel, calorization film
;composition, high temperature diffusion ‘ L B
1 - \ :
!ABSTRACT: Samples of nine steels (see Table 1 in the Enclosure) were tested for up to 210 :
‘hrs. at 900C or up to 50 hrs. at 1000C, either prior to or after calorizing (49% Al, 49% Alg03;
:2% NH4CI, § hrs. 900C), to determine the effects of chemical composition on resistance to
.oxidation at high temperatures. It was found that calorizing improves oxidation resistance of
high alloy steels. For steels with the highest resistance, improvement was noted during the |
Initial oxidation period, while the effect was evident over extended periods for steels with
;substandud Initial resistance, Chemical composition of the core continued to affect oxidation

i
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;resistance even after calorizing, due both to
.exposures to high temperatures and, equally

forming during the calorization of various steels. Orig. art. has: 1 table and 4 graphs.

ASSOCIATION: Institut avtomatiki i mekhaniki AN LatSSR (Institute of Automation and- ¢
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.. 'Norer SOV: 00z .

CIA-RDP86-00513R000824420005-6

e

i

diffusion processes occurring during prolonged
80, to the varying composition of surface films

i ENCL: 01
. OTHER: 005

P "
o o

g = T — ._, — T -
gl | o] S
¥ AN A
; PG » B5 | w7 ap] P - -
i LD, T : ‘ 087,

APPEO ED FOR RELEASE: 06/19/2000 CIA-RDE§6100§13R009824429005

g |
i : - v _
! ’ - - .  _Tablel,
. o
r

l\ i SO
S A '




"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000824420005-6

L onots ”(”)/L'*‘F(“?fa?vCv)ﬁZ/micd)/mPM/ P o) PrbfPuck
WAD(m)-3 0/t JG/uLL o R | )
ACCESSION NR: AT4046833 S/0000/64/000/000/0167/0169 s
“lauTHOR: - Kontarovech, I. Ye.i Savkingrk, Ve, Eetulfn, G,UV,.”vj;;;agffi;;
TITLE: Effect of t£Cau£umTan melybdenum on the recryaztallization aad

strengthening of niobivm ailoys ¢7 IQ

21
:SOURCE: AX SSSR, Nauchny#®y sovet po probleme zharoprochnytkh splavov.

Issledovaniya staley L splavov (Studies on steels and alloys). Moscow,

Tzd-vo Nauka, 1964, L&7-149 o ..

}-'EOPIC TAGS:  nfobfum. g}.lcy, nfobium tftanfum alloy, nfcbium mctyhdeuum
lalloy, alloy recrystallizatfon temperature, alloy hot hardaess, alloy !

itgnsile strength [ . B
'ABSTRACT: The effect of {ndividual alleyfng with 2, 5, or 10Z TL,; ox
with S5, 7, or 10% Mo, on the recrystasllfzation tempetatuta and wmechan~
fcal propertias of ntobfum alloys has been investigated. ¢ Niobfum, -
Nb-Ti- and Nb-Mo-alloy {ngots were manuum:&:nJmmLuu%.fotged at 1500~1550C L

into bars 3¢ mm fn diameter, vacuum-annesled fod'l br at 1400C and

= 1600C for Nb=Ti "and Nb-Ma alloys, respectively, and then ecld-*forgcd
wi.th a 70% reductiocn’ f.nta barse 15 mm: in dfameter. The teupanmrc a:

oA, A
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L 1389065 e
‘4CCESSION NR: . _,“434533,31 :

the beginning of rectystallizatlon was determinad by measuring the
hardness of the alloys annesled at 800==1600C for ! hr in & vacuum of !
5¢107° mg Hp, The most markad softening vas observed in Nb=-T{ alloys

{2, %, or '0Z Ti) and Nb-Mo alloys (5 cr 71 Mo) after annealing at
900~~950 and 1130C, respectively. The hardness of the Nb-10%Z Mo alloey
decreased gradually as the annealing temperasture increased to 1400C, -
*{zrostructure analysis showed that unalloyed Nb begins to ecrystalllzs

at 1050=—1100C, Nb-Ti{ alloys with up to 10%Z T{, at 1000~~11D0C, and

Wb-Mo alloys with up to 7% Ho, at 1150—1250C, 1Ia Nb-10% Mo alloys, new
recrvystallized grains appeared after asnnesaling at 1200C; at 1300cC,

tne primary recrystallization ended end a marked graian growth tegan,

Hot hardnese and tensile testn wvere conducted at temperatures up to
11200 tn a vacuum of 5¢107" mm Hg, The test results shoved that the

ot harduesg of unalleyed Xb. and Nb<TL{ nund Nb~Hc alloys decrcases
‘sppreciably at 900-—~950C, atthough alioys with 10I Mo have & substaan=
tislly higher hot hardness them Hb and Hb~T{ ailoys, Alloying Wb with -
Z=~.0% T{ decreases the tensila strength of Nb alleys, whereas alloylag-
wich 2=~10% Mo significantly increases it, s.g., from 20 kg/um? {a
¢va’loyed qb to 45-—50 kg/mm? in asnnealed alloys with 7—10% Mo at 1000C.

Orig. art, hast 3 figures,

—- A} L A e
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1 62599-65  THP(z)/EWT{m) /E4P(b)/E¥A(d) /EWP(t}  Pad IJB(c)  MUJH/ID/

ACCESSION NR: AP5018179  "/J9 UR/0148/65/000/007/0145/0149
669, 15-194:669, 2624. 66,046, 51:620, 193,91 ERR
= 2 o 7
% AUTHOR: I\ontorovich I. Ye., Boshedchenko, B M., Buntushkin, V, P, ’%53 * ‘
TIT1E- Effect of alloying elements on the aging of a Kh15N85 golid eolution _ﬂ/ ‘

Q.. H
SOURCE: IVUZ., Chernays metallurgijn" o, T, 1965, 145- 149

TOPIC TAGS: nickel alloy, chmmium a.liov, alyminum,” titanium, melybdenum, tungsten,

PRSI LT b SR Y

: wenbalt, alloy hardening, a.lloy structure alloy aging/KhI5N85 alloy 0
; . , <7 A
ABSTRACT: The effect of Al, Ai gfo"’w and Co on the change in the etructure and :

]

nransrtias of theéhigh- -purify mckef—chrommm solid solution Kh1ANRS was invesiizated,
d ~limvs 5t Kh19NB5 containing one of the following eloments- ., 85-6,77 Ti, 0,95~
S atd Col 2,05-14,680% Mo, or 1.50-U.057 W were prepare.d Ly sintering

noimg metal powders, and were smr'md immediates ar. o <tering, after
: cotte tam *(W)C in air, and after aging at 680 for var fous per mfik of time, ;\-'letallo—
; i vethods wers uged, and the densiiv olon Urje 30 v 2 i riero-

- e varicus phases, as8 well as the macrohardness of the wioyvs, wera dowr
e dara obtained for the changes in structure and pFODeFH(‘s lead the authors Lo
eligiong concerning the mechanism of the hardening process durmg quenching
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~-L 62399-65
' ACUESSION NR: AP5018179

‘{ nt aming of the allove,  The presence of molybdenum and t:m;mtxm in oomplex 8110}"‘ de-
) M A L 1"1’01” |p

Walbes sate of (Aher elements ! Dyoreas th oty

"

Y - . [
. \-1114. st H’.l(v [ U B AR

Coe e capen iy ot the atloys fur aging al B weings

4 e qeeed ..14';,-(,“1{”3 ol the intpr e

CoooecDoTesiBlaniee Wt T Lt : . - AT
- the simeture amd propesties af T D T e e o e SEHTe
i+ .- v. cbase Uothat of nickel, Orig. art, npus: 5 figures,
ASSOCIATION: Moskovsldy vecherniy memﬁurgicheski stitut (Mogcow Evenming . - i .

! ?ﬁéfaﬁdxme&i Iﬁs"imte} . ' .' - ‘” s
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KONTOROVICH, I.Ye,, doktor tekhn. nauk; KOLESNIKOV, A,P., inzh,;

TAMARINA, A.M., inzh.; TKACHENKO, V.I., inzh.; TSERLYUK, M.D., inzh,

Increasing engineering properties of steel castings at low
temperatures. Stroi. i dor, mash. 10 no.4:32-33 Ap 165.

(MIRA 18:5)
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KONTOROVICH, 1. Ye,; LAWNZR, Ye.V.

Standard nets of off-base projection axes for a hexagonal tightly
packed lattice. Zav. lab. 31 no. 12:1480-1483 65 (MIRA 19:1)

1. Moskovskiy vecherniy metallurgicheskiy institut,

e
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1770585 EWP(2)/EWT(n) /EWP () /T/EWA(Q) /E0P (W/EWP(t)  19F(c)  Waw/3D/da
\CC NR: AP6003302 (N). SQURCE CODE: UR/0129/66/000/001/0019/0021

) : _ gy 8
TTHCR: Kontorovich, 1. Ye.; Voshedchenko, B. M.; Buntushkin, V. P.

istitut)

ITLE: Bffect of molybdenum on the properties of KhlSNS5 Ni-Cr alloy
55 v l‘ 211 1

WURCE: Metallovedeniye i termichaskaya obraboi:ka metallov, no. 1, 1966, 19-21

'PIC TAGS: nickel containing alloy, chromium cont'aining alloy, molybdenum, metal
rdening, hardness, metal aging, phase compoatition / KhlSH85 Hi-Cr alloy

ISTRACT: Melts of this alloy, éontémtng different proportions of Mo and Cr (2.05, _ _'

20, 4.10 and 14.6% Mo and 15.2, 16.3(.[‘%9.25, end 13.0% Cr, respectively) were pre-
red by the powder-metallurgy method¥The %Bmptession-molded gpecimens (10x10x70 mm)
re sintered at 1180°C in ahydrogen atmosphere for & hr with subsequent cooling in a
ream of hydrogen. Following hardening at 1080°C for 8 hr and aging at 680°C for

; , L7 | [
‘G: Mascow Evening Metallurgical Institute (Moskovskiy vechernyy metsllurgicheskty | ¢
- o &

to 20 hr the properties of the specimens were iavestigated, Radiographic aad chemical. -}

age’analyses showed that the malts containing up to 4.10% Mo after hardening have a
-ngle-phase, austenitic structure, while the melt with 14.6% Yo hea a two-phase aug-
wmitic structure; the gecond phase, which segregates arcund the grain boundariea, 1s
‘lybdenum-rich, The density of tha melts increases with iacreasing Mo contant: follow

———

wd 1/2 ' UDC:  669.14.018.45'28

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000824420005-6"



"APPROVED FOR RELEASE: 06/19/2000

CIA-RDP86-00513R000824420005- |

C NR, AP6003302

z qéenching the specific weight of. the melts with :2.05,-,4.1 and 14,6% Mo fncreased

compared with the Mo-free Ni-Cr alloy. The harde
the specimens with 14.67%

0.13, 1.8 and 4.6%, respectively,

$8 of the alloya fncreases with increasing Mo content:
= 335 compared with H! a 217 for
i

have a hardness of .
dition of Mo also enhances the electric res
ing apparently are a

t. has: 2 tables, 3 figures.
B CODR:

tivity of the alloys,
at 680°C the alloys acquire optimal hardness, since any longer aging causes a
The variations in hardnesa
: censequence of fatragranular Processes -- the redistribution
alloy elements and, possibly, the variation in the deneity of dislaocations, Orig.

11, 13, 20/ BURDATEF ] none/ 0RG BEPY 000/ . 0T mER; 000

i

o

1

the Ho-free specimens. The, '
After aging 2.3
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"ACC NR: AP6003302 [ ‘N) SOURCE CODE: UR/0129/66/000/001/0019/0021

ORG:  Mossow Bvaning Metallurgical tnotitute (Moakovskiy vecherpyyins glJGArgtcrcakiy‘
institut) , JOLL 1
I

TITLE: Effect of molybdenum on the properties of xmsus? Merrsgaca Tahgology Division

AUTHOR: Kontorovich, I. Ye.; Voshedchenko, B. M.} Buntu.hkiSE.Q.V:?'CE CO PY

SOURCE: Metallovedeniye i termlcheskaya obrabotka metallov, no. 1, 1966, 19-21 -

TOPIC TAGS: nickel containing alloy, chromium containing alloy, molybdenum, metal
hardening, hardness, metal aging, phase composition / Kh1SN85 Ni-Cr alloy

ABSTRACT: Melts of this alloy, containing different proportions of Mo and Cr (2.05,
2.20, 4.10 and 14.6% Mo and 15.2, 16,3, 15.25 and 13.0% Cr, respectively) were pre-
pared by the powder-metallurgy method. The compression-molded specimens (10x10x70 mm)
were sintered at 1180°C in ahydrogen atmosphere for 4 hr with subsequent cooling in 2
stream of hydrogen., Following hardening at 1080°C for 8 hr and aging at 680°C forx .

2 to 20 hr the properties of the specimens were investigated, Radiographic and chemical
phase analyses showed that the melts containing up to 4.10% Mo after hardening have a ‘—
single-phase, austenitic structure, while the melt with 14.6% Mo has a two-phase aus- |
tenitic' structure; the second phase, which segregates around the grain boundaries, is
molybdenum-rich., The density of the melts increases with increasing Mo content: follow—

|
i

Card 1/2 UDC: 669.14.016.45'28 :
— — , APAC IET=
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iAcc NRi "‘moaasé’zﬁfﬁ : — —8OURCE CODET™ UR/0149766/000/005/0124 0128

’ AUTHOR. Konl‘.orovich, I. Ye.. Layner. Ye. V.; Rastorguyev. L. N.

e =

o ORG: Moscow Evening Institute of Hetauurgy (Hoskovakiy vecherniy zetallurgicheskiy
aren e ~ins:itut) .

TITLE. Effect of heat treatment on the texture of titanium alloys with electto-.
deposiced chromium and nickel ,

SOU‘R@. IvVUzZ. Tsvetnaya ne:allurgiya, no. 5, 1966, 124-128

_ TOPIc TAGS: e]ectrodeposih.on, metal grain structure, x ray diffraction analysis, .
chromium plating, annealing, nickel plating, cold rolling, titanium, titanium alloy / .

Coolvm tltam.um, OT4 titanium alloy ;
| ABSTRACT: Texture.of VT1 counetcial -grade titanium and OT4 titani.m alloy cold

rolled with 20—30Z% reduction and plated with chromium and nickel :.as been investi-
|.gated. 1In the initial condition or after vacuum (5-10~% Hg) anneaiing at 600, 700, or
1 800C. for 30 min, x-ray diffraction patterns showed that the dispe:sion of texture

.in VT1 and OT4 alloy was more sharply expressed and the slope of t.e basis plane to
the rolling plane was greater compared to the texture of titanium -olled with a i
reduction of 75—97%., Annealing increased the angle between the 1lling and the basis|
planes in OT4 alloy, but the opposite effect was observed in VI1 . .loy. The texture
. of electrodeposited chromium and nickel has axial characteristics No structure re-|
- lationship between the titanium base and the chromium layer was ¢ :erved because

| Card_1/2 . -~ UDC:  669.546.821.545 76.542.65.74

“ACC NRi AP6034382 ‘

ChtOml“APP‘RQQPEﬂKQR’RELMSEGOG#!@}EOO@B"¢MBP8&O@5@mm4420
growth. Orig. art. has: 2 figures and 3 tables.

SUB CODE: 11/ SUBM DATE: 19Jul6S/ ORIG REF: 007/ - OTH REF: .J4/:
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TITLE:

PERTODICAL:

ABSTRACT:
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o _ S LN

_ Levin, B. Ye., Kontorovich, L. I. S0V/48-23-3-29/34
"._._______________\/‘h

On the Report by N. A. Smol'kov and Yu. P. Simanov (Po dokladu
N. A. Smol'kova i Yu. P, Simanova). "Properties of Solid

Solutions N1F9204 - MgF0204" (vol 23, Nr 3, p 307) ("Svoystva

tverdykh rastvorov NiFezo4 —9'MgFe204 (t.23, Ko 3, str.307)).

On the Problem of Thermodynamics of the Reactions of PFerrite
Formation (K voprosu o termodinamike reaktsiy ferritoobrazo-~
vaniya)

Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959,
Vol 23, Nr 3, p 419 (USSR)

The formation of ferrospinels in solid phase takes place
during the production of ferrites from pure oxides, In the
temperature range of up to 1,350° approximately, applied to
the production of ferrites, the liquid phase is either not
formed at all or in small quantities only. The thermodynamic
analysis of ferrite formation shows that the formation of
ferrites in the solid phase is characterized by a system with-
out degrees of freedom. There is a thermodynamic probability
of ferrite formation from pure oxides at temperatures of up

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000824420005-6"
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‘On the Report by N. A. Smol'kov and Yu. P. Simanov. 80V/48-23-3-29/34
"Properties of Solid Solutions NiFe204 —#-MgFe204" (vol 23, Nr 3, p 307).

On the“Problem of Thermodynamics of the Reactions of Ferrite Formation

to 298° K and below. Depending on the presence of impurities
the ferrite formation from technical substances proceeds in a
complex thermodynamic system and may be characterized by
geveral degrees of freedom. It is poosible to determine tha
probability of the course of ferrite formation in these oases
on the basis of experimental thermodynamic characteristics of
ferrite formation. From publications (Refs 1-5) it was possible
to obtain data on thermodynamic properties only in the case

of magnesium ferrite (Mg0 + Fe,0; = MgF9204). There are

5 references, 3 of which are Soviet.
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! 5048, DETERMINATIONS OF SHALL AMCUN.S OF ORGARIC SULYHUR IN GASES.
00 1. 11'inekays, A. A. and yontorovich, L. M, (2avodskaya Lab., 1947,
: 13, 29-32 Chem. Abstre, 1947, s 5415) .

. ,he mothod consists in combustion in a furnacs,
00 ;. in neutral 3% N0 resulting in oxidation +o S04°°, and measuresant
Lo }”f‘ﬂ of the electricilzconducuvity of the solution or titration with 0.01
: N NaOH, In gas mixtures with known contents of €S oF C,H,8, roagults
¢ flow of 300 1/Wr. and combustion at
resence of N in the gas does
Freped, Belof 700° and ab too

incomplate; above £0C° results

to £02, absorption

Vi V1 v gva mama

7

not interfere,
high ratee of flow, combustion is
are high., Yood agreenent with gravimotric determinations. At
lowesb S contents, 1 ng./cu.m., the error attained 10-15%. The com~

bustion takes 30 pin. and subsequent opcrations 15-20 nin., a& against
gevoral hrs required by the gravimetric method.
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Wolumetric determlnetica of malsture ln a2l T, M
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or blank tedt {s described.  If the nun B

apprex 4 S oof the ot

slure

APPROVED FOR RELEASE: 06[,12_/,21200 _CIA-RDP86-00513R000824420005

. USSR/Physical Chemistry - Thermodynamics, Thermochemistry, Equilibria,
Physical-Chemical Apalysis, Phase Transitions. B-8

Abs Jour: Referat. Zhurnal Khimiya, No 2, 1958, 3820.

temperature of aqueous solutions of I of various concentration.
A deacription of the used equipment is given.
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Physicochenmical constants of nitrates. Part 2, Trudy GIAP
no.7:33-37 '57. (MIRA 1229)
(Nitrates)

KONTOROVICH, L.M.; KLBVKE, V.A., kand,tekhn,nauk
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KONTOROVICH, L.M.; SOLOV'YEVA, I.G.; LEVCHENKO, G.T., kand.khim, nauk
Dotermining the nitrogen content of ammonium salts by the formalin

method. Trudy GIAP no.8:243-245 '57. (MIRA 12:9)
(Amponium salts) (Formaldehyde)
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KONTOROVICE . LEVCHENED, G.T., kand. khim, nauk

Use of infrared rays for desiccation in determining the moisture

4 insoluble residus of salts. Trudy GIAP no.B8:2L46-247
??;f"“ - ° e (MIRA 12:8)

(Salts) (\ziﬁfrarod rays)
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KQNTOROVICH, L.M.; LZOGANSEN, A.V.; LEVCHENKO, G.T.; SEMINA, G.N.; BOBROVA,
V.P.; STEPANOVA, V.A.

Chrom&togfaphic analysis of acetylenic hydrocarbons. Zav,lab,
28 1no0.2:146-148 62, (MIRA 15:3)

1, Gosudarstvennyy nauchno-issledovatel'skiy i proyektayy
institut azotnoy promyshlennosti i produktov organicheskogo
sinteza.

(Hydrocarbons) _(Chromatographic analysis)
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' V.P.; KOVAL'SKAYA, A.V.; BERUKOV, F.V.; GALKIN, Yu.P.; KROKHOTIN,
SHE Y‘f‘{v’xf STNEGUBKIYN, V.V,; EPSHTEYN, A.L.; TSIRKIN, M.Z.; rLabrusEINA, M.S.;
G'SAREV, A.4.; KONTOROVICH, L.M.; KOROLEV, V.MN.; USTDMENKO, I.L.;

KURNAKOV, S.N.; POLUSHKIN, M.K,; LIBE, N.4,; IVANOV, N.P.; D'YAGHENKO,
a.1.; FILIPPOV, I.F.; KHUTORETSKIY, G.M,; VARTAN'YAN, G.P.; RUSOV, Ye.Kh.;
BARKAN, L.Z.; KOLONSKAYA, L.M.; GORBATENKO, F.I.

rentions. Fnerg. i elektrotekh., prom. nc.4339 0-D '6L.
Inventions g k (MIRA 18:3)
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MINTS, L.Ye., starshiy nauchnyy sotr.; NEMCRINOV, V.S., akademik,otv.
red.; KONTOROVICH, L,V., red. toma; KULEV, I.,A., red. toma;
NOVOZHILOV, V.V., prof., red, toma; LUCHKINA, A.N., red. izd-va;
SHEVCHENKO, G.N., tekhn, red.; GOLUB', S.P., tekhn, red.

[Transactions of the Scientific Conference on the Application of
Mathematical Methods in Economic Research and Plamming]l Trudy Na-
uchnogo soveshcheniia o primenenii matematicheskikh metodov v eko-
nomicheskikh issledovaniiakh i planirovanii, Moskva, Izd-vo Akad,
nauk SSSR. Vol,1l, [General problems in the use of mathematics in
economics and planning] Obshchie voprosy primeneniia matematiki v
ekonomike i planirovanii. 1961. 291 p, (MIRA 15:1)

1, Nauchnoye soveshchaniye o primenenii matematicheskikh metodov v
ekonomicheskikh issledovaniyakh i planirovenii. 1960. 2. Chlene
korrespondent. Akademii nauk SSSR (for Kontorovich),

(Economics, Mathematical)

Lay
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8/125/61/000,/003/009/016

A161/A133
AUTHORS ¢ Safonnikov, A.N.; Medovar, B.I.; Kontorovich, L.Ye.; Khimushin,
F.F. -
TITLE: Heat-resistant 94703 (EI703) allcy welded by elsctro-slag process

with plate electrodes .
PERTODICAL: Avtcomaticheskaya svarka, no. 3, 1961, 68 - Th

TEXT: The EI703 alloy is a substitute of the U435 (EI435) and 311502

(E1602) nickel alloys used for combustion chambers and rings in gas turbinss. It

has a slightly higher heat-resistance at high temperatures than EI435 and nearly -
the same as EI602,5apd a high ductility. Its chemical composition is “ths follow-
ing: 0.06 - 0.128C;A<0.8% 31, <0.7% Mn, <0.LBOE S, <0.030% P, 20 - 23% ¢r, 35
- 40% N1, 2.5 - 3.5%;{%1, 0.7 - 1,26 T4, or 1.2 - 1.7% Nb, < 0.5% Al, 0.05% Ce.

The article presenté{:details of slectro-slag welding tests with EI703 alloy farg-
ings with 120 by 120 mm cross section area, produced by the "Eiektrostal’" Plant.
Plate electrodes used as filler metal had the sams width as the forgings being
Joined, and 12 to 18 mm thickness. The welding equipment censisted of a A-550
apparatus and a TULC-3000/! (TShS-3000/1) transformer. The A-550 welder permit-

N

Card 1/3
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8/125/61/000/003/009/016
Heat-resistant U703 (EI703) alley welded by.... A161/A133

ting plate electrode fesd variations in a range of from 0.9 te 17 m/h had been
described (Ref. 23 Opyt vnedreniya avicmata A-550 dlya elektrcshiakevoey svarki
plastinchatym elektrodom. Avtomaticheskaya svarka, ne. 11, 1959). Four tvpee ¢f
flux were tried: three fused fluoride type AH®-6 (ANF-6), AHP-7 (ANF-7), aud

AHP-14 (ANF-14) and nonfused AHP-1 (ANF-1) (fluorite concentrate). Tha latter

flux proved not suitable for the EI703 alloy because of a dangercus defec% - the
weld metal did not fuse with the base metal. [Abstracter’s note: The chemica:
composition of the fiuxes is not givenoz The following welding technclicgy i& re-
commended as a result of experiments welding the EI703 alloy with EI703 plate v
electrodes and the base metal dimensions as above (120 x 120 mm)s plate elec- —
trode 12 by 120 mm; 1,500 % 2,000 amp; plate electrode feed velocity 2.2 % 2.5°
m/h; starting voltage 33 v; voltage in established process 28 4+ 31 vs either
ANF-14 or ANF-7 fiux; flux quantity of 300 g; slag pocl depth of 18 mm: gap
between welded elements 40 mm. The soundness of Joint is illustrated in & photo.
The mechanical strength of welds was slightly lower than that of the baze metal,

but the heat resistance was cloze t¢ the one required by specifications. It is
stressed that the required quality of welded Joints is only possible when ths
prescribed process teshnology 1z followed strictly. Hdot cracks are possible when
the metal pcol is deep. The rupture strength of the welded Jeints amounted sc¢

Card 2/3
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8/125/61/000/003/009/016
Heat-resistant 703 (EI703) alloy welded by.... Al61/A133

about 75% of the heat resistance of base metal. Technician B.R. Kleinerman 1is
mentioned having participated in the tests. There are 6 figures, 3 tables and 4

Soviet-bloc references.

ASSOCOATIONS: Ordena Trudovogo Krasnogo Znanemi Instltut elektrosvarki imeni Ye.
0. Patona AN USSR ("Order of the Red Banner of Labor" Electric
Welding Institute im. Ye.O. Patona AS UkrSSR) (A.N. Safennikov and
B.I. Medovar); L.E. Kontorovich and F.F. Khimushin (Moscow)

SUBMTTTED: June 8, 1960 '

Card 3/3
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32960
27,00 5/125/62/000/001/007/C11
L D036/D113
AUTHORS: Safonnikov, 4.N.; Medovar, B.I. (see Association); Xontuzo-

vich, L.Ye.; Khimushin, F.F. (toscow)
TITLE: Electroslag welding of VZh100 (EP126 brand) iron-chrome-nickel
heat-resistant alloy by & plate electrode

PERIODICAL: Avtomaticheskaya svarka, no. 1, 1962, 59-6%

TEXT: The authors describe the technology developed for the electroslag

welding of BMLOO (VZni00) (3M126 [EP126]) brand iron-chrome-nickel heat-
resistant alloy by a plate electrode. This alloy, which contains less nick-

21 than the 34703 (B1703) alloy, is recommended for parts working at high
temperatures and undar considerable loads; the chemical composition is as
follows: (in %) 0.04 €, 0.51 Si,0.27 ¥n,19.6 Cr, 27.8 Ni, 4.78 W, 2.90 io.

1.05 Wb, 0.2 N,, 0.008 B, The elec.roslag welding experiments were carried

out with 90 x 50 mm forgings by means of 90 x 700 mm forged plate slectrodes v¥/
whose thickness varied from 12 to 35 mm. The welding conditions wers as

follows: welding current - 1,200-6,000 amps =3 2040 v, electrod end -

e T
0.9-5.0 a/hr, depth of slag pool - 10-22 mm. HHcp-é (ANF-6), AHdb-7 (ANF..T)
Card 1/3
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32960
Flectroslag welding of ... gé;é;giiéooo/001/007/011

and‘]”+ul4 (ANF-14)welding fluxes were tried. The butt-joint gap varied

from 30 to 42 mm. Preliminary tests showed that welding with large currens

and low voltages caused hot crystallization cracks to form in the weld metal.
Increasing the voltage when welding with ANF-6 flux sometimes ied to the ap-
peazranc. of alight- cold shuts and slag inclusions 1in the weld meial and along

‘he fusion line. Perrect welds were obtained with ARF~14 and ANF-7 fiuxes

under the following welding conditions: welding current - 1,500-1,80C amps;
electrode feed - 2-3.5 m/hr; idie-~-run voltage - 33 v, weldaing voltage - :9\
30 v; gap - 36 mmj depth of slag pool - 22 mmy thickness of plate ele o

trode - 12 mm. After heat treatment, the nardness of the weld metal approzche

ed that of the base metal. When a Y2h100 electrode wag used, the ultimate
strength and yield limits of the weld metal av Toom temperature vers 8t of

the limits of the base metal; for extension and coatroction this perceica
was 50-60% and for toughness - 40%. At 6509C the Wltimate strangt
weld metal was aboul 80% of that of tha baso umotal. white the extensior
contraction values of the weld meinl apgroached lhose ol the bBuoe nubal,

wn
or
Yo et
()
o BT

Tests for long-tern heat-resiitance showed that the weld metal wos not 10
ferior to the base metal in this respezt. The sons.ullions nede,aTe a3 Lol

APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000824420005-6"



M'/'_IV\PPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000824420005-6

L 14422-6 ' EWP(k)/EuP(q)/EﬁT(m)/BDs. Armc/p.sb_,', Fiwl .. JD/AM 9;';:,;—_ S
‘m%ﬁcﬁa' FR: AP3001117 PR 3/0125/65/000/007/0029/0035 e -

AUTHOR: Safoanikov, A. R.} Kcntox*ovich, L. Yo. (Moscow); Knimushin, Fo Fo , ,

(Moscow) ™ — ( . P

| ITSIE: Plectrosleg welding of KhLON20-type chranim-nicksl steels (EI696, EI6,| S
EI69%4) jith a flat electrode , 1% e *'7{{ .

| SOURCE:' Avtamaticheskaya sverks, no. T, 1963, 29-35

| DOPIC TAS: ET696 steel eléctroslag welding, EI60GA steel elactrosleg welding, | - |ENE
| EI696M steel elactroslag welding, EI696 steel weldehility, 10--20-type steel veld- Sig
ing, E:695 steel weld properties, EI696 steel rupture life = - . SRR SR

"~ ABSTRACT: Forggﬁgﬁ of EI696 (90 x 90 mn), EI69&! (90 x GO mm), end EI606A

- {120 x 120 m) chromiuvm-nickel steels were electroslag-welded with forged flat o
electrodes made of the same steels and EI435 end EI437B alloys [AISI Nimonde 75 - | °
end Nimenic 80A, respectively]. The fluxes used were ANF-T and ANP-14, contain-
ing respectively 1.2 and 14.9% silicon dioxide, 78.4 end 61.4% celeiuwm fluorige, i
end 2.6 end 4.65 aluninun oxide. (Flux ANF-1% also contained 7.0p Mg0,) Im weld- '@ - T
ing with the EI69&M electrode, hot cracks occurred in the welds when high current ' N
and hiszh welding speed were employed. Lack of fusioa was noted with the use of 1 . ;

Card -~ 1/3
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- the ANF-T flux, Welds mede with EI435 electrodes were flawless, The EI696H -
parent metel, the EIG9GM electrode used, end the weld metel obtoined with ANP-T =
. flux hed roughly the same ccumposition: 0.04—0,06% C, 0.32—0,43% S1, 0,38—0.48, |
£ Mmy 01,20=1.LTF Cr, 23,2-23,66 Ni, 1.35--1.53% Mo, 2,002,883 T4, 0.35~-0.70% | . [E
5  Al, end 0,015—0,020% B. Welding ceused e slight lo3s of Ti end Al, After an- s
neeling at 1170C for 2 hr end aeging at 750C for 16 hr, the room-tempersture S .
Lensile strength of the weld metal, 78.4—50.8 kg/mm2, snd of the welded joint, | o .
., 76.8~78.2 kg/m?, vere lower then that of the parent metel (86,8—10k.7 kg/m?), |
| - The corresponding figures for yield strength were 48.5-70,3, 48,0mk8.8, and | - S
¢ 62.4=T0.2 kg/m?2; for elongation, 12.0~-17.2, 14.8-16,3, and 20,826,073 end |
T for reduction of eres, 16.l==31,2, 24,9~35.5, and 19,7—30.3%. At T00C, the ~ . A
difference in properties wes copsiderebly less: the weld end the parent metal .
had, respectively, tensile strength of 72.6 end 69.2—76.0 kg/mn?; elongation ! -
; of 5.6 end 10,2—20.8%; and reduction of eres of'13,6 end 14,7~28,0%, Com~
i pared with the herdness of the perent metel (HB 260) the weld-metel herdness i T
in “ae as-velded condition was mich lower; however, it rose to 180—~200 HB efter =~ [N
ke’ treetment (the specifications call for HB 265), Welds made with the PR - -
t EI>77B electrode had a herdness of HB 220, which increased to HB 265 efter heet |

Cord  2/3 I et
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. trestment. In. stress-rupture tests at 700(! the jJoints welded v.!_tb. the EII&§5— PN
elloy electrode hed very poor heet resistence end rupture Uf2ginder o strass 7 RN
of 30 kg/mm? wes only 5.hr; the joints welded with the EIL3TB’ ’o.nd. EI695M elec- ' i .. EENEEE
trodes under a stress of 40 kg/mm? had o rupture 1ife of 635—76 hr and 152~ - i . =[RS

. 201 hr (specificetions call for 100 br), Yelding of EI695 end EI6O5A steels | - HNEA
‘(which contein no molybdenum) produced sufficiently heat-resistent welds s DEC= ' O
vided the electrodes used were of the same compogition as the steels deing -
welded, The welds, however, were very susceptible to hot cracking, R{hich could

not be prevented by conventional meens, Tt is possible th That the weldebi ity of . .
these steels cen be improved by the electrosleg melting of the parent metel., . P R
Orig. art. hes: &L figures end 3 tebles, SRR,

ASSOCTATION: = Institut elektrosvarki im. Ye. O. Patona AN USSR (Electric Welding L
Institute, AN USSR) , , , o b

SUBMITTED: 16Mar6l - DATE ACQ: 02Aigh3 ENCL: 00

SUB CODE: MA, ML O REF SCV: 001 OTHER: 000
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KONTOROVICH, M. I.

"Concerning the Screening or Shielding Effects of Closed Grids,"
Journal. Tech. Phys, vol. 9, lo. 24, 1939.

Leningrad Industrial Inst.

A practical methed for calculating mesh screen dimensions by evaluating
a solid screen of equal dimensions,
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ZONTOROVICH, WL I, B

n e
an o

Kontorovich, M. I. Operational calculus and the non-stationary phenomena
in electric circuits Leningrad, Gos. izd-vo tekhn.-teoret. lit-ry, 1949. 214 p.
Fiziko-matematicheskaia biblioteka inzhenera (50-21900) QAL32.K6
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"Derivation of the Laws of Reflection of Geometrical
Optics by Means of an Asymptotic Treatment of the
Diffractior Problem," M. I. Kontorovich and Yu. K.

Murav'yev
"Zhur Terh Fiz" Vol 22, No 3, pp 394-408

Derives an asymptotic formula for surface integrals
of oscilleting functions (method of stationary
phase). Using this formula, establishes the connec:
tion between the laws of reflection of geometrical

2L4T100 _

optics and the laws of classical electrodynamics,
starting from an integral formulation of the aif-
fraction problem. Submitted 8 Aug 51.

2447100
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~ KONTOROVICH, MIKHAIL IOSIFOVICH. N/5
611.41

1955

Operatsiommoye Ischisleniye I Nestatslonarnyye Yavloeniyan V.
Elektricheskikh Tsepyakh (Operational Calculus and Non Stationmary

Fhenomena in Electrical Circuits) Moskva, Gostekhizdat, 1953.

V. Diagrs
Includes Bibliography.

Lib has: 1953
1955
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Card 1/1
Author

Title

Periodicals

Abstract

Institution

Submitted

.
.

Pub. 90 - 1/12

Kontorovich, M. I., Active Member, VNORiE

ST R S Y A R T
Basic Equations of a Tube Oscillator Under Steady-State Operating
Conditions in the Presence of Grid Cwrrents

Radiotekhnika 10, 3-12 /755

Stating that the influence of grid currents on the operation of

a gelf-excited tube oscillator has not been sufficiently clarified,
the author derives equations of a tube oscillator under conditions
of steady state oscillations, taking into account the influence of
grid currents. An oscilllator with automatic bias is used as an
example of calculations. Diagrams, graph. Three USSR references

(1939, 1940)

All Union Scientific and Technical Society of Radlo Engineering
and Electric Communications imeni A. S. Popov (VNORiE)

December 23, 1954
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KONTOROVICH, Molo oo

Shortened equations for elsctron-tude oscillaters in the presence
of grid currents. Trudy LPI no.181:5-17 'S5. (MLRA 10:1)
(Oscillators, Blectron-tube)
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ABSTRACT: An equation with a small nonlinearlity, describing
the behaviour of a tube oscillator wlith an arbitrary

finite number of degrees of freedom, is analyzed.
Equations with finite differences are developed and
used for setting up abbreviated equations and also
for perilodic solutions. Some specific cases are
analyzed, and & method of developing higher approxi-
mations 1s indicated. In troduction. The theory ol
oscillators, especially of those generating the
probably most important sinuscidal oscillations,
has been studied by many scientists, but of these

Card 1/19 many investigations, only a relatively small group deals
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Auto—Oscillators

with the general methods of analyzing problems iiggr

small nonlinearity, and ai?LOf ? 3ipenﬁ2n;i?§i3 N
} ineers. Among 1ls group, ,
;Zitggnzn%he works of Yu. B. Kobzarev, who developed
the most widely used method‘of average steepneiiéir
N. M. Krylov and N. N. Bogolyubov descrlb? in\ 1
monograph, '"'New Methods of Nonlinear Mechanlicsd, "
a so-called "symbolic,method"‘ N. N. Bo%olﬁubi; a
Yu. A. Mitropol 'skly describe several meu§o %w :
their monograph, npgymptotlic Metbods in the ﬁﬁgmw; .
of Nonlinear Oscillations". S. 1. Yevtyanov d pply
the "symbolic method" of Krylov and Bogolyubov LO
problems of radioengineering (theory of agtg- as
osclllators). The theory of tube osci}la-orsf
intensively developed by the {nvestigations ; .
pcademicians L. 1. Mandelshtam, N. D. gapale sVian sor
A.. A. Andronov, and other Soviet sclenbists;h n oer
Pol made valuable contributions concerning t eUe -

card 2/19 1ishing of oscillations in auto-oscillators. UP
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the pfesent, the methods of 1nvest1gat1ng'transient
conditions 1n tube oscillators gtand separate
from those concerned with determining periodic

as. would deduce the method of Poincareb and the

asympbotic methods from the same common premises.

In additlon, this paper also has the purpose of
simplifying the calculations necessary for the
gsetting up of differential equatlions of tube
osclllators. For this purpose methods of operation-
al calculus are used. In the present paper, &
tube oscillator'with an arbltrary finite number
of degrees of freedom, in general under the in-
fluence of an external force, 1s analyzed. The
grid currents are not consldered 1in t-1is case,
but this could be done. Equations for the estab-

: 1ished mode of operatlons of a tube oscilllator
Card 3/19 consldering grid currents for an autonomous system
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have already been developed by the author(Trudy
Leningradskogo politekhnicheskogo instituta (Works
of Leningrad Polytechnic Tnstitute) Nr 181, 1955).
(1) Development of Baslc Relatlons. Figure 1
shows an auto-oscillatory or potential-auto-

oscillatory system, assembled on a three-electrode
tube: .

g 1
gard 4/19
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The grid current is asaumed to be zero. The rectangle
on the filgure showo a system conslsting of constant
inductances, capacitances, and resistances. The
constant anode feed voltage E, and the varying
voltage e = e(t) are considered as located 1nside the
rectangle. The tube current is designated by I,

the operating impedance between contacts ab by Z;

a feedback coefficient k = k(p) as ratio of voltages
-on contacts ac and ab (modified per Iaplace) is
introduced under the assumption that the emf's inside
-the rectangle are zero and the voltages U0 and Uop

exist only due to current 'i. Taking the linearity of
the réctangle scheme into account and using the method
of supervosition, the equations are wriltten:

"-a = :.'-' ;l-ub = '— (TZ ".' I"(ll /—:: + /"lr.' ;)y (‘)
Mg e lge = = (LA A F g 4 P ), = (g ta). ‘
card 5/19 Here andjfupther ongvthe dash above a letter denotes

. On the Question of Developing Equatlons 177 o
for APPROMEDIFOR-RELEASE: 06/19/2000  CIA-RDPSEGOSP3RG0823320005
4 value transformed per Laplace. Fal’ Faa’ Fgl’ and

W are rational fractions of p and have an obvious
meaning, 1l.e., Fal is the transformed voltage on

contacts ab related to E, when e = 0 and current

1 = 0 (anode circuit interrupted). The other co-
efficlents are determined similarly. - It 1s usually
assumed that the current in the tube is determined
by the governlng voltage ue=ug-+ Du, where D=

permeaﬁility of tube, and thus 1 = f(ue). System
(1) can now be reduced to one.equationi

. . . v
7 g y - . N7 s
g = — (k4 D) Zf (ug) — E(F + DIVay) — ¢ (Fsa + DFoa). (2
Since the system consists of concentrated parameters,

Equation (2} can be modified as:
Card 6/19
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" v
ug= 2 tx+E, M
k=0
where
Uy _ Ulp) (6)
‘”=(§Ey“—"'vwm)‘
dl' P
— -— &y —_ . e, ,
;0 =z co/(u'); Uy = 7 —“"Pk. /(ll‘) U» =1,2, n) (8)

Ee —F(Fy+ DFa) —¢(Fp+ DFu)-

uatlions for the transformed functlons,

the e
gﬁg ggﬁgﬁions %or the original functions are derived:

ug = co f {ig)

Card 8/19
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-d—:—:—‘- — putte = cxf (Ug) (10)

V(E = U, ()E -+ Us(p)e. (11)

Further substituting E, E and e for E, E and &, and
the respective derivation for p, the differential
equation for E 18 derived. The unknown quantity:

"

lig == }_} uy + 5

20

follows the differentlal equation of the n-th degree

Card 9/19
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and needs for its determination n initial conditions.
n
The term k‘E o Yy determined by Eq. (10) contains

in itself n independent arbitrary constants, which
can be used forthe satisfaction of the required n
conditions. Thus for E any partial solutlon of the
differential equation which can be set up from (11)
as outlined above may be taken, and 1t is not nec-
essary to take the general integral. It is further
assumed that the system 1is close to thz conservatlve;
wherefore, p, = a,+ Ju)k have a small real part(lk.

The current 1 is also assumed small. The periods of
the separate oscillations are selected T, = 27 /W k

and T = 2M/W,, and therefore:

‘T'l)-lvl =T Vg = e = To,,v,. = Tg. ( i[‘)

card 10/ 19
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For a selected Uinlte time Interval (tIS; t < t,)

the approximated solution of (10) tor the asswnec
conservatlve system is found by the method of
succesalve approximatlons:
’ i

U,y w3 >_} My l‘]';‘,

1)
Je-=1

Uy (f) == Uy ([1) 4’,l"‘u.’:“"‘ ) -
t

gt - . e fedaf T
A- 0 S (U'l: - /"'u.’:) Wy, wmy (r) -}~ '.‘/;/ (II;.. 3 ~l)) ¢ l(')‘)’"ll‘._ s= 0, 2.
i : '

..y

where for s = 1 the integral .of the right slde 1is
taken equal zero. From (15) the value of W, can

be determined at any point of the Interval Nt
expressed through the values of the same functions

at the beginning of the interval. Dilviding the
Card 11/19 arbltrary time interval into partilal intervals Z&t,

Jﬁ%’ SR
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(15), substitutlng t, for t,. Development of

Equations for Slowly Changing Complex Amplltudes.
Equations (17) ave now transformed inte a shupe

more common in the theory of oscillations; ~they

can be connected wilth the method of perlodlc solutlons
by the small parameter (Poincaret's method). By-
passing this problem, it 1s pelnted out that 1f a
periodic solution is possible, it can be found by
making w (t,+ T,) = w (t.). Equations (17) are

used for. setting up so-called abbreviated equations,
or equations for slowly changing complex amplitudes.
From (15) and (17) after several transformations, the
shortened equations for a system with an arbltrary
number of degrees of freedom are derlved:

du,

- = [Pk — Joron) 3 CaSi] ug (t)e (20

Card 13/19 Using the evrressions for ¢y, Eq. (21) 15 transformed
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into:

] - .
Sk = (o o) (i -+ D) ZaSi)

Here, indéx l denotes that kk(p) and Zk{p) are taien
for p = JWgi* Equations (23) resemble Barcikhaupen's
equation for established processes, and are
generalization of 1t for a nonsteady procéess in systems
wlth many degrees of freedom, the last equatlions

(as compared with 21) requiring an additional
condition~--absence of close roots of equation .
V(p) = 0, For the speclal case, often gncountarem

in practical applications, when the sysuem contalns
closely tuned and weakly coupled circults, (21) ar=
valid, while (23) are not valid. For an autonomous
system wlth one degree of freedom, the averarge ST2ED-

Card 14/19 ness 1s

)
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an

. 1 -
Sy = T S/[llu Jeosg] e Bz,
1

(25)

where wo('t‘- t) +@ =§ and ¢p 18 argument of ul(t).

(3) Analysis of Some Special Cases., In cases when the
frequency of the external force is close to the
frequency of one of the osclllations, or if two

close frequencles are presgnt,it 1s advisable to
transform the previous equations so as bto combine

the oscillations of close frequencies into one. a)
Frequency of the external force 1s close to one of

the shown frequencles. A combined frequency 18
introduced and equationi

duy 1
— = (py— 0 - 6 S) ) — 5 (py — j0) Ee®. (26)

card 15/19
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%Wmm§%+wmm%4mmmu=_ummﬁnwmg%.(m

Here, F can be substituted by Su, where S‘=
average steepness and u = complex amplitude of the
combined uy and u. (4) Setting Up Equations of

Higher Approximations. The equation of the first
approximation was developed above by replaclng in
Eq. (19):

D {ti 4 T — ug (b)) = (P~ foes) Tug (t) -+ exlie (uy, v, . .., w E), (19)
> -
the differences by derivatives. To obtalin the
equation for the second approximation, the well-known
relation of the theory of interpolation must be

card 17,/19 usedt
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x

d,
Ax—di = A/——-;-AE/-}-:,{- AYfa- ...

If the differences of a higher order than the
second are small, only the first two terms need be
used. Thus, the follqwing equation is developed:

du, ¢ 1. . :
%}:%{Pﬂn-gd%a+7%+%Pkw]=%duum_Juu+Tn (30)

where Pk(t) is given by Pk(tf) by replacing t,

with t. All calculations are made with precision up
to the third order terms (keeping the second order
terms). Conclusions. The developed difference
Egs. (19) give the perlodic solutions describing
the behaviour of tube oscillators. From these
equations are developed Eqs. (21) and (23) de-

Card 18/19 scribing a system of nonperiodic processes, and
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ABSTRACT: For investigations of transistor self-oscillators,
the triode is sometimes substituted by an equivalent
scheme with constant parameters, but this 1s possible
only for small oscillations; hence,the investigatlion
of the most important aspects of transistor osclllators
is excluded. ANother group of sclentlsts applied the
approach used for tube oscillators, thus, considering
the transistor oscillators as a nearly conservative
system, which is also possible only for limited con-
ditions, because the voltage changes of the transistor
oscillator must be close to sinusoldal. The present
paper ‘lnvestigates the oscillator operating with
nonsinusoidal oscillations and with certain limitations.

card 1/23 Notwithstanding a certain idealization, it is possible
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to determine the frequency of self-oscillations, the voltage
and magnitude of the induced currents. All these investiga-
tions were made for plane triodes, under operating con-
ditlons where it is possible to ignore the inertia of

the transistor. The experimental data agree Very closely
with the theoretical calculatlons. 2. Setting of

the Problem and Basic Relations. Flgure 1 shows a
self-oscillator wlth a plane transistor (triode). For

this scheme, the oscillator equation can- be written as
follows:

E—ep= & Lyig Mi), )
l‘ E"___ o= ;’;‘ (x‘ll‘ + LiL) + iLR’} (l)

s . '(1?
[ITE ¥ et C e

+
Fig. 1. Schematlcs of the
oscillator: (b) base; (k) cathode;

Card 2/23 (c) -capacitance.
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To these equatlons the followlng relations miving the
characteristics of the triode have to be added:

Loy (¢ 2p), \ .
ib - ib (eny ca). f 2

For practical application, thec most Important case 1
when I.<3:IM |<<‘L (the base currents are lgnored here),
and thg previous equation can be rewritten:

diy,
E‘— 05:— J‘I“ﬁ '
di . .
Ey—ey= L'&{:'l' iLR, )
de

I‘Rr_: I'L—- C-—d~:-‘ 1 }
Iye=ly (cm eb)- (")

Excluding iL and e, from these expressions the differential

equation can be set up:

card ¥23
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